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OUR NORTHERN ROCKIES 


By R..H. Cuarman, 


Unigen STATES GHOLGicaAl SURVET 


Fa line be drawn dividing the State 
of Montana alout the middle of its 
fost und west extent, the mrout- 

tainots area will be to the west and the 

plaitstotheeast of it, Inthe mountain- 
os region the Government has reserved 
cettain areas for the protection of the 
forests, atid much of the region T shall 
describe lies within the Lewis. and Clarke 

Timber Reserve. 

The aren of this reserve is about 6,000 
stare tiles and covers both Hinks of 
the Continental Divide, which here sepa- 
tites the witers of the Colomhta and 
Missourt rivers, aul so includes the 
main Rocky Mountain range. Tlie 
Major portion of it is montsineds, an 
‘lies between the Flathend Valley to the 
west and the great pluin of the Mts 
snurt to the east, which stretches for a 
hundred miles, a sharp contrast to the 
riguedhess of the reserve. In these 
Vallev areas are towns, ranches, toutls, 
antl fences—marks of civilization. In 
the Reserve rough trails and a few In- 
dian campgrounds, marked by a tern, 
her of ''teepre’’ poles, are about the 
daly culture features, although there 
are few cabins, 





It is Our purpose in enterme the re- 
sétve to visit prominent matititiin perks 
to build cairns or signals of timber on 
their sitiminits, to make the necessary 
observations to enable us to locate by tt 
anotlation these signals, and to compute 
the latitude ond longitude, distande and 
directions, from ‘other known pots: 
These stenals are to’ be weed by the to- 
pograpliers in mapping the reserve. 

It is also necessary to muke sketches 
of the route traveled! the existetice and 
eondition of trails and camping places, 
to make note of burned areas, and to get 
a6 much peneral information as posable 
of this wild région, 

| shall ask vou to inmine yourselves 
aking o journey with me on horse. 
hock, our limited baggage und many 
weeks’ supplies packed on the backs of 
miles To such plices 45 we cannot 
ride at drive onr train, we will take 
our loads upon our own hacks and 
truvel on foot, We will poss throngch 
the Flathead Valley, take a course ap- 
proxitiately northeast until, passing the 
many ranges which make up the Rocky 
Mountain backbone, we emerge wpa 
the plain of the Missourl River. 
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Flathead Valley 

‘The Flathead Valley ts of oorisidler- 
able firea—open, grassy, ond rolling, 
dotted by ponds att lakes, the largest 
being Flathead Lake, which isabont +0 
miles long, § to 12 miles wide, ond about 
> goo feet nboave the sen 

. is region is one of the best in the 

stute for Taming grains andl the liardes 
fruits: it req wires litthe or no it rigat leer, 
ns there 4 an abundant ramiall ft is 
larrely within the Flathead Ineian Nes- 
ervatior, through which we Piss ool 
Toute to the mountains beyond, The 
hidians, pathering froin all directions to 
Celebrate the holidwy of the Fourth of 
Jilly in dancing and bhorse-ractng, call 
to Ua bo stny nnd pitch our tents in the 
circle and ** boye some tun: bouton we 
po, the mountain to the west an 
south—roalling and beautiful —stralght 
up the narrowing canyon toward the 
Mission Range, which rises to the east, 
citectiy in front af os. Here cre blos- 
SOILS amu! by ted wat PTO WSiot, atately 
trees, inl prateful shade. 

The summits of the Mission Renge 
gradually increase in height toward the 
anvth and culniiiate th Mol intitle Peak, 
Which i about po.ooo feet above the 
sen. This peak wears perennial snow, 
has several @lacial remnants, ara is dif- 





Mission Range in background! 


hewlt of gscent late in the season after 
heavy snows, The peak ts one of the 
trimngolation stations of tte 
survey, and T have alteripted to:clint 
Tt on four occasions, the first and the las} 
baie successtal, The tisuccessftl at- 


Lreahogial 


Len pits girs tite jt Qctober and No 
vember: the sticoessful ones in July and 
August, i 

As we ascend we cross many stow 


banks, and eventually myke our camp 
high mm the rane oat the most available 
where there is only fire fect of 
snow—i sharp contrast ta the valley he- 
tind ws: Our lhorees ated mules ore lel 
afew handfuls of grain—‘** tokeen then 
cheerful,”’ as the packer says—atil we 
e art for the pass and peak (McDonald 

hw tle enstest route, a Weaving onent 
best. We skirt the cliffs, have stperh 
views on every hand, the problem al 

ways in front of us white and forbid 

ling, After many hours of steady but 
not dunge yous chim ing, weat last stand 
on the summit, gene from the movlet 
of winter to the sunny plains of stot- 
mer, miles away and thonsands of feet 
belay. We are wet to the skin, ard 
the wind penetrates all the clothing we 
cnt wear, so that the return i begun 
d+ mon os possi lle. . 


Stet, 
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The weary climbing through heavy 
snow is replaced by long, exhilarating 
slides down the hard slopes, the spike 
mt the olpenstock seratching a ceep 
track In-the snow ond our knees aching 
with the long tension, ad at nightfall 
We teach camp, to fied thot every etry 
sack, taany saddle tloukets, amd the 
front of my waterproo!, coat lioye, all 
been eaten by the hing inule)es 

The Mission Kanye 1s the western: 
Tost of the several ranges which col- 
lectively represent the Rocky Aotin- 
taids, and) it receives Mote Tain and 
annw that the nideves to the eastwani, 
heing the-first ta intercept the morsture 
luden withls from the southwest, ‘Tlie 
fange & much steeper ou the western 
Slope than on the-eastero, which js 0c 
counted for by the peologie structure 
but dt the ton of the midge so tuuch 


elacial erosion has taken Hace, So many 
amnpluthesters: atl deep porges have 
been cut, that the crest 16 broke inte 
Aontumnber of isolated peaks 

We find it is made up of a series: of 
limestates, which dip to the twortheast, 
With some quarteite and intrusions of 
Ignemis rock, the west face bemg a 
fait plane. The stratifiention and dip 
of the beds are clearly shown m the 
view on page azyt. This may he taken 
noo type of the ranges west of the 
Contriental Divide. 

‘lo the east of the Alission Range 
hes Swan Valley, extencting some 45 
nites north ond south one bere abot 
rmoimie: wide, [tf a drained by Swan 
River, which hears in the snow tnd 
we felis of the Sin-vel-aamimn Peak ance 
Jocko Crags aml flows northward fora 
tite In ao orrdw, toe-cut now 





ar itive, 





“We start Tor tie pass and peak (McDonald) by the easiest route 
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MeDonald Peak from Fast. Lace Lake itn Poreg rere 
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occupied by Long or Elbow Lake, then 
through oa wide, gently graded valley 
(bo Swat Late, which in toro. enrpties 
nite the Flathead River. This valley 
is fat and U-shaped, hus many ponds 
atid sminll lakes, evra] iaden seily: tint beret, 

with niainy small ‘* parks," grassy and 
beautiful. Several duvs ore consumed 
in making the descent to, and crossing 
the Swan Valley, as itis lifficult to.ac- 
conplish in att éast and west direction. 

The timber owl traitis are. in many 
place: choked by wind-fallen trees, and 
our tiimals ore jumpitig these lugs, their 
legs scraped atd briised; but they are 
well fed, as etuss-of the best quility ts 
fond iaomny open meadows, The 
river, flowing over gravels and) sani, 

ilieunils in fish, nud we feel that we are 
1 A CAM pers paradise, 

The ninge to the eust of this valley 
inthe Swan Range. ft is the highest 
and ‘least tiroken ridge in the region, 
the hivher peaks rising totenand eleven 
thonkantl feet. It exterids from the 
south line of the reserve to a poitit 
northesst of Kalispell, where it is cut 
bythe Flathead Kiver im a gorge named 


* Badrock Conron,”* and through which, 


the (jreat Northern Railway passes. 


Like the Mission Range, the Swan is- 


steeper on the west slope. The rocks 
‘lip to the torthenst, anc ate folded atd 
fractured ona large stale, and superb 
vietys are coratintly coming before na. 

Gut trail ap this slope is plain, hut 
steep and hard, and when the pass ts 
reached we are four thousanil feet above 

the volleys: Stunted pines andl scanty 
grass surroutel ws here, lakelets dot the 
bottoms of the harrow gorges, and the 
mighty peoks mise fur obove us. To 
reach these peake we find that the route 
to travel # aloug the ridge. The cliffs 
arenbont tone feet high, We remem- 
her that while trvinw to reach the Hol- 
land Peok i roo tis nage wasso cov 

ered with glare ice as to be impractica- 
ble: i long: detour was necessary anid 
the total climb of about %.c00 feet so 


wearying, thatone man collapsed as we 
returned in the darkness. We could 
nat leave him, te sleep with no awaken- 
ing, in the snow, so rolled him in ct 
vas, fastened ropes to his feet and shoul- 
ilers, and-toborganned him down 2,000 
feet toa frozen cinrp. 

The eastern slope af the Swan Range 
we find to be in the nature of a bench- 
land ent deeply by worges and canyons 
eroded by local ginciers, of which only 
the remnants remain, 

The Swan Peok is the highest of 
the range (about 11,000 feet), and the 
largest ice mass of this range flanks it. 

The Swan Ridye is the western tim 
ef a lorce basi drained by the South 
Fork of Flathend River, aiid the ade- 
scent to the valley is long and rough 
amd the trails much choker by fallen 
timber. Our route is OTE the shelf 
lying between the crest ridge and the 
final steep slope of the valley proper, 
which is heavily timbered. "Phere is ti 
trail the whole distance from-the heact 
tothe month of the South Fork, but no 
Hovice titst athempt te follow it. | 

Ata point cast af the Holland Penk 
the valley of the South Fork of Flat- 
henil is broad. flat-bottomed, and cor- 


ered with fine, open timber and with 


eruss, aul at this point our tril follows 
the fiver bottom or pscends to the 
slopes af the gravel deposits flanking 
tt. Here we find evidence that the in- 

demitable prospector in his quest for 
wealth has anticipated our arrival, His 
cabin i decaving ntl his tinnel-tnouth 
caving in, nud we find that coal is-his 
ambition. from the nature of the tmate- 
rial ott the river bnnk: 

Many miles below, where the-stream 
Crosses sev eral limestone ridges, it mums 
in o shorp “box” canyon, and the 
trail, which follows the canyou brink 
quite closely, is difficult nod danparrous + 
it 15 sometunes fu the water and at 
others eight or nine hundred fuet ahone 
it. Itis often o great problem toa get 
aitimals across the canyons in which the 
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Erosion of Lamestone near Siulvertip Peak 


“A qmimettvent mv ealeulate] to dheroiar our rate of oral min ant bes pwr nn 


dide-streams jom the main river, and to 
etoss the river in these canyon district 
1% ipossi hie, When the water is high, 
traveling in this valley ts out of the 
question, At one point the whole rer 
when it low stages, flows in two chin 
tels. each not more than five or six feet 
wide. which mav be crossed dry shod 
bat springing over them, though the 
water is 50 feet oF ATE it ceoth 
Futtke the Swan River, the South 
Fork is doing michowork in cutting @ 
way throngh the limestones anc shales 
whichat encounters, the cinvonm being 
nictures que in the extreme. 
‘The ridge next to be scaled to the 
east of the South Fork is the Continen- 
tal [ivwide—the watershed of the Rock- 
ie, which i4 flank! by numerous spurs 
ot tirallel ‘* rampart?’ ridges, shown in 


the views teken from the Silvertip 
Peak. This peak we have found to be 
easily climbed, the pack-mule carrying 
instruments te within soo feet of the 
top. Itis o huge tniss of limestone on 
bop of o plateau erate by lone lines 
of cli, with sentinel peaks at every ay- 
proach, The plateau ts almost chew 
of vepetation, the surtace hemg worn 
intednnumerahle channels by the waters 
running from huge snew banks, 4 pave: 
ment ot calculated to Increish our rote 
of travel many miles per div. 

[i pon reaching the summit of the D- 
vide we cdiseover that the cliffs which 
we have tontinuansly sealed of circled, 
snd which face southwest, are replaced 
by similar ones facing dorthesst, so that 
aur dificeulties, which have been of as- 
cent, become ones of gescetit, and mm 
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Im many places be accomplished with 
to effect, Pittle fun, and less conifers, 
inlessereatcare be'tuken. Continuing 
in our northeasterly course, we reoch 
the headwaters of the River of the Sun 
by a fonel trail—great peaks, now of 
linke=totne, ight vellaw, buff, or bluish 
incolor, and againol shales, red, green, 
and sinte color, on every ham, The 
Sim River was momel liv the Livia, 
some-sry on aocoint of the brilllanee of 
the light, due to reflections from the 
nity Gh walls mi the upper reaches 
fod From the open, light-boff-colorel 
plain east of the motintains, It was 
lone tse] asa vatheriny point for the 
tribes east of oH the fonges for the 
“sun dance.’ It might well be natned 
for Jolus, os Its canyon Serves. 1s a 
funnel through which all the “‘ winds 
of heaven’ ruth forever 
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In the vatley of Sun River are ne- 
mers het springs dnd depo: of 
springs long since extinct. The In- 
dians use the waters of these springs 
for drinking and bathing to cure many 
wilinents, add todawv the location is one 
ireqientty visited by COMmMpuis TeaTties 
From the vallev tows, 

The Sawtecth, or Sun River Range. 
divides the upper branches of Sun ‘River 
from the Missouri plain, and is the cast 
front of the Rockies, Theorocks of this 
range ane largely light-colored: lime. 
totes. oth! ate favlted dod eroded. jute 
a. Series of ragged, sharp peaks. risyiiw 
abruptly, and are very impressive 

From the divide until the open plait 
8 Teached the Sun River crosses. no less 
than twelve ridges, usually of limestone 
(but sometimes iguecnk rocks!, ayia 
cuts a canyon throtgh each,-similar to 





Continental Divide 


East Pace of Chil pear Suivertop Peak 


Cur 
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Cotitinental [hvide 
these described in the valley of the 
South Fork of Flathead. 

The abriptness of the ranges to the 
enst of the Divide and the lines of con- 
tinwone cliff. make the trails across them 
steep, slippery amd dangerous, and de- 
tours of nny miles ape offen tecessary 
in order to cross some unbroken line of 
chaff, We find» trail which we built as 
long ago as gt; since nsed only br elk 
art deer, and which t still in ¢ondtron 
to wee: and at last the pack animals are 
safely over tt During our journey we 
hove Found many diftenltice—cliffs and 
canvorns in the mountains, and in the 
vulleys the problem has been to make 
oir way through dette forest crowtlss, 
often conrplicated by large areas of 
wind-fallen timber and sometimes by 
ewamipy ground, or all three of these 


Peniacin Peak 


Limestone | 


conditions at the same time, when the 
problem has been well-nigh disheart 
ene. Weare eoivetimes confronted 
with the débris of o snhawslulé, which 
makes no small delay ORT Progress 
toward the objective point We have 
foimd lance ateasthiat have been borne 
over by forest fires, which transtorm 
live, cool forests tito desolate tangles 
of dead trunks, aml we linve passe! 
through fires, smouldering, which would 
have become o raging conflagration with 
the advent of a heavy wind, a by-no 
ems tery ie a tle mountain 
districts: These Ares ate often started! 
by Indians, out honting, who Inold 
aintidees to Protect their herses from 
this big: Htes srl TOs titoes, wal Bo pre- 
vent the animals. from stamperding 
These insects are a terrible affliction to 
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both men and beasts, and are onatpres- 
ent in the valleys duting July and Au- 
oruist. 

We have found that tie weather eon- 
ditivn at any given time is of no small 
importance ln endeavoring to prosecte 
work 10 theregion. In the mountatns 
siaw may fall at any time: July and 
Aurist are by io mechs exempt trom 
snow squalls, and September will al 
wars bring nator. Newsnow, whether 
fullingr of iving, will alwavs be no snail 
factor in the difficelties attending a 
climb. In Ovtober, 1900, the purty 
made three attempts to reach the sum 
mitof the *G, No” Peak. The third 
wis snecessful, but dunng the second 
ultempt slides.of no mean proportions 
poe, one afew vards ahead ond one 
but o few, behind the party. These 
slides were of the newly fullen sniw 
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and passed over smooth rock surfaces 
with a comparatively siow motion, the 
front of the moving mass turning wnier 
ae the breakers do on the beach at the 
senshore ; the sound wee a “' shtsh"' of 
low tone but gomlly volume. Tf canght 
by one of these a mun would be rolles! 
aver anil tader and inevitubly sinoth- 
ered. 

But the time has come when provis- 
jons are exhausted, and the leader ot 
the pack-traimm ts turned toward the 
nearest dceesathle point af sappties, At 
the first cabm—a halfbreed’s— we obtain 
a little: tobaces atid flaur, engagh to 
carry ns to the store. The mountains 
ire slowly leit Beliod ws, and low 
files, much scarred by forest fires, the 
nstiul accompaniment of oppraiching 
civittzation, give wav to turn to the 
grussy Hills and finally to the opets plans, 





Pack Train Crossing Cimestone CHA on Trail Built of Green Timber 
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Missoun River Plains and Pack Troin 


“The qwoutdtolps ore slew) left Uselimn) ws 


peaks, Inok upon an apparentiy benndless prairie, blasting het. dusty, aol shachowless 


where our eves, so acenstomed to the 
crus and peaks atul such limited hon- 
zoms, lool upatan apparently boundless 
pruirie—blazing hot dusty, and shadow- 
less: but with detters and news of the 
world's doings at the post-uffice, 

The fascination which is barn of ex- 
ploration and travel i a great mown- 
tuin region never quite lenves one, and 
the northermm Rockies ore as held worthy 
of anv man’s study. The diversity of 


ani our eves, so dccustond ts ers anil 


at 


the demands upon hom, the tmspirinig 
scale upon which his surroundings are 
builded, make hunan aceomplahment 
seein, du meminre, vain: Lit there are 
obstacles to be overcome, peqiiring all 
his ottention anil effort; streams to 
he forded, glaciers: to poss; clits to be 
soaled. and mighty wails, measured by 
thousaids of feet, tenmpting him to 
preater efforts, fitting moniumentsif he 
foils. 
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DER BELTS 


By Pror. Mark S. W. Jerrerson, 


State Norsaar Counnor, Vrsiastt, Micwican 


“Coe of the tijet charneteristic foatures of wtrewiis, wlwetler larve or anal, de the tet 


cletiaey ter witnl Th 


eeTpetitie curves when the angle of declivity te low, and the pencral surlnce 


of the country tolerably level,"—Neities Sri Aint of Genlagy, td cat, pf p8y. 


The Meanler, a se 
Tualrit 


The 4ite of the tiesnilers lneresers with the wolinme of the etre, 


‘tiling river of Asiatic Turkey, lins iver ita namie to tia per 


A menidew 


brook may swing around carves teaser oily yolor so feet actos “Thin cirves of the lawer 
Shastselpptane from 9 tO miles meriss.""-—tiius: Maral Geogrepdy, BA op pepe 


lish a limit for the width of the 
| belt of meanders of any given 
stream and finds that limit to be eighteen 
times the mean width of the streath at 
the ploce, the depth of water ond the 
volume of stream discharge being neg- 
ligthle i the presentstate of geographic 
know led pe, | 
If we examine the course of any well- 
mapped meandering river, as the Mis- 
sissippl at Greenville, Miss, we shall 
observe that itis very irrégelar. 
Stretches of witle-swinging meanders 
alternate with stretches uf wavering 
course, Where the river trends along o 
Straight line, but with tremulous lean: 


ey HE, present paperseeks to extal- 






lO MILES 


The Mississippi at Greenville 


ings taone side or the other, ‘These 
wavering stretches are further embar- 
rassed hy sand bars aud islauwds flung 
into the tiver's path in disorder, ‘The 
tieandering stretches are distinguished 
by A more positive, self-assertive char- 
Beter, the sand bars are pushed mostly 
to the inner bank, while the channel 
hngsthe auterateachcurve. But here. 
too, Is acertain hesitancy in the sweep 
of lines, stiggéstive of numerous factors 
at control, Even disregarding these 
minor waverinis, the meanders display 
great variety of tepe and ditenston 
within short distances, Alone the Mis- 
siapi miv be observed circles of <dif- 
fering radins, ovals and ellipses distorted 
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The Tieiss, Basin of Hungary 


in every coticeivalile direction with te. 
spect to their own axes and the trend of 
the river. Certainly there is erent diver- 
sity, even oppearance of disorder, here. 

Hut when the processes that are 
chanping qoueventie forms are stisdiedd, 
avetem amd law hecome atonece more 
evident ; not that the process js more 
systematic or observant of law than the 
rescitunt forms, bat only a mid con: 
scions of pPrivés cat perceive the sys- 
tetiatic element in the forms Atevery 
hend is the stream-cut bluff without and 
Erowitty sand bar within, Along each 
warerng stretch lie the oxbow lukes 
and slonghs to riglit and left. Kwery- 
where sre seen signs that the fiver, 
wandering too far to right and left in 
its meandering stretches, reciyers itself 
by cutting off loops it hes planned be- 
yond its powers, to again stagger aim 
lessly, gathering momentum acrass its 
villew as its thread rebounds frou bank 
to bank and presently begins meander: 
Ing Stew, 

To measure the width of the helt of 
incatiders between lines tangent along 
the swings of the river to right anil left 


is to TNeasUure a varying quantity that 


finds its minimunmin wavering, reaches 
and Tis maxima bit same strong group 
of meanders. This vale must be se- 
lected as characteristic of the river,-since 
the river's swinging tendency finds tn 
it its fullest expression, 

There are many difficulties im, the 
Heitirement of meunder belts, In 
ptuctice, judgment ts akied by the pres 
ence-of ctit-off loops and hy the enrpir- 
peal cleterminedt fact that streains rarely 
attain their maximum width of meander 
intil the belt is two or three tities as 
wile o= the successive loops are distant 
along the general course of the river. 
This tatio is given for the rivers for 
which dati are tabrlated at papes: 3474 


=| yar 
and 3 479 unier the heading - , OT THenti- 
der helt divided by distance, It gives 


an excellent ides of the stage of devel 
opment of any system of meanders. 


WHY VOLUME ~ NEOLECTED 


We have very little acourate know!l- 
edge of stream discharge toobtain goped 
data for the rivers that ore otherwise 
suitable for meander study. 
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The following i5 a brlef outline of 
method atid result of am attempt in this 
direction, ‘Three streams were first con- 
sidered as having mature meanders on 
flood plains of wery slight inclination, 
They were the tiny Mattield at Elm- 
wood, Mass, the moderate Oder at 
Rosel, Silesia. and the giant Mississippi 
at Greenville. 

The Matheld was carefully mapped 
for this purpose. 

Essential quantities, such a the me 
anger belt, were measured directly on 
the ground. As tin-off could otily be 
determined by observations through a 
long series of years, I thought it better 
to utilize the results alteady obtained 
by 36 arkl 19 years: respectively of ali- 
servations in the: neighboring Mystic 
Lake aml Lake Cochichnate watersheds, 
T obtained the resilts from Water Sup- 
ply anil Irrigation Paper No. 35, page 
34, that on those basins the run-off was 
Fespeetively 1.49 and 1.46 eubie feet of 
water per second for every square mile 
surface. Asthe Matheld basin above 
Elmwood Village bridge has an area of 
about 45.5 square miles, making allow- 
mee for the water diverted to the use 
at the city of Brockton, I estimate its 
run-ot ata average of 63 cole feet 
persecond, The meander belt is about 
450 feet wide, 

For the Oder we learn from Der (der- 
strom, Berlin, rg, map 1, that there 
isa typical recent cut-off at Kosel. The 
ticinder belt is 4,485 feet wide. The 
sume work puts the Oder's discharge 
for mean stages, with the Koxel gage 
reidling t.2g meters, at t.go7 cube 
feet per second. J 
by Loeschitunn. Beitrice zur Hytro- 
graphie der oberen Oder, page 55, this 
corresponds to an average annual flow 
of 2.407 cubic feet per secoml, This ts 
prohably too small o cjnantity, as the 
volume discharged at high stages most 
Have a far greater departire from the 
mean than that atlow stages. 

The Mississippi data are from Park 


According toa tuoble 
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Morrill's Floods of the Mississipni River, 
Report of the Chief of the Weather Hu- 
ren, TS96—"7, page 301 and plate [V. 
Addiug the drainage of the upper Mis- 
sissippl, Olio, Missouri, and Arkansas 
basins to A, BOO. and 23 1 in the 
Central Valley, [ estimate the discharge 
at Greenville at 370,000 onbie feet per 
second. From sheet-14 of the pretimi- 
nary map of the lower Mississippi it 
appears that the meander belt attains a 
maximum width of $5,000 feet at that 
point, 

‘Since the doubtful data for these 
strewus was all { had access to for ma- 
turely meundering streams, looker! for 
what confirmation might be had from 
Various Trivers not on typical. fload. 
plains, but fowlny in inherited nejin- 
ders now incised in the region of Appa- 
luchian and! Alleghany uplifts. 1 found 
run-off estimates for these atrenms in 
F. H. Newell's Hydrographic work, 
Nineteetth and ‘Twenticth Reports af 
the Director of the U.S, Geological Sur- 
ver, section Hydrography. Meander 
belts were measured on the topographic 
maps of the Geologicn! Survey. 

To show the departure of | these 
streams from the food-plain type the 
feet of descent permile have been in- 
claded in the table in the column headed 
fe ie) heads that covtaning width< of 
meander belts in. feet, while md heads 
the colunin of discharges in cubic feet 
per second. 
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Calling the Tennessee comparable to 
the first three rivers becatise of its mod- 
erate descent, we may construct a curve 
with discharges for ordinates and menn- 
der belts for abecissas. The curve is, 
however, determined at points too few 
and badly placed to be of much value. 
The following selected quantities indi- 
cate well enough Its character - 


mad need 

o o 

500 1, 4c 

T Quo 2,000 
5,000 = CN 
10,000 1a, 7 
50, ceo 28 cm 
166,000 54.500 
Se, Oe 64,000 


That ts, the larger the volimme of 
water discharged by a river, the wider 
‘itt meander belt, but the wiferences in 
width are less as the rivers ire greater 
in volume, — 

The data for incised rivers do not fall 
inte this curve. Such date do rot suf- 
fice to establish definite relations. 


SOME THEORETICAL CONSIDER A- 
TIONS 


Stream volute is a function of width, 
depth, and velocity. Muaturely mtean- 
dering streams tray be regarded as find- 
ing their slope too steep. As this gave 
them more enerey than was needed to 
carry their load of waste seaward, they 
employed the exorss in catting silewise, 
forting tieancers wotil their slope was 
thus jengthened and flattened to their 
taste. The Mississippi travel §o miles 
along its witling chonnel in flowing 
from Greenville to a point 45 miles due 
south. In so doing It reduces its 
descent from. 7 inches. ta 4 inches per 
mile. Wheo a cut-off thwarts further 
lengthening of the Gourse, we must 
suppose that the proper slope has been. 
Already reached. So maturely mean- 
dering streams will have courses tend- 
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ing to aminimum of inclination, differ- 
ing with each other chiefly as they 
carry mote. or less silt. It is. probable 
that meander-cutting, like all other 
erosive work, is chiefly cffected at re- 
current moments of more intense activ- 
ity. Perhaps there is never a cessation 
of the.cutting on the outer bluff; yet 
the greater part of the work will be 
done at times of swollen waters. At 
these mowmetites the streams are bur- 
dened with silt to their utmost capacity, 
ail of them alike and each of them in 
its mean thread of flow. The swift 
outer reaches are “still cager to toke 
tnote carth from the bank, while every 
check within a bem is the scene of act- 
ive deposition. As the load of -sift de- 
tertnimes the slope needed) for its trans. 
portation, here is another agency tend- 
ing to uniformity of slope in all streams 
with well-develuped neinder svetems, 
These considerations look to the elmi- 
nation of velocity asa constant factor in 
the volume of the stream : there remain 
os varying factors width and deptly. 
We entinot assett that.at the time of 
most effective meanmlerimaking depth, 
too, is a comitant, but there are consid: 
erutions which tend to show it has little 
effect on the width of meunder ‘belts. 
The width of a meander belt depends 
inmtieivtely upon the sharpness with 
Which astream can turn acormer. CGen- 
erally speaking, the longer the radius 
of curvature, the wider the belt, and 
the shorter the radius, the narrower the 
helt. “The stream's difficulties in turn- 
ing increase with the stream's wilth 
quite apart from its depth: 
_ Material cords and cables offer some 
interesting analogies. A thread mi he 
dotbled sharply on itself, a string less 
sharply, while a large rope or cable can 
only be bent ina wide, open turn. ‘The 
difheulty is with the inside strands. ‘The 
thicker the rope, the more there are of 
them, and the more they insist on tak- 
ing ip room and holding the bend oper, 
Wf a board is to be bent sidewise, an in- 
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crease in the width is a greater bin- 
dmnce to bending thaw wn increise in 
the thickness in the proportion of the 
square of the increment, doubled width 
being four times as effective for resist- 
anes as dotibled depth. 

Strictly; in the case of the turning 
river, it is a matter of momentum. 





Conld we hove a single thread of water. 
flowing along a curved or crooked, 


¢ase, howeversharp; butactual streams 
are always male of many threads of 
water side by side, and when the outer 
thread seeks te rebound trom the outer 
hunk ata turn, the momentum of the 


inner threads drives it hlong 1m a course: 


that is kept straighter in proportion as 
there are more inside threads of current, 
A colunm of men, marching, turns as 
easily with twenty files abreastas with 
one, but only bécause the inside. man 
has been trained to stand stil and 
merely rotates on hic axis until his 
companions have pot arocnd the corer. 
The inside threads of river current have 
no volition, to training to stop and wait 
for their neighbors outside, Their mo- 
menting catries them along and their 
number makes the tum longer, the 
meander belt wider. : 

In view of these considerations let us 
return to our table of meander belts and 


‘consider the stream width in each case. 


The table is here reproduced, omitting 
fall and lege wid introducing two 
new columns, headed a for with of 
stream in feet, and =, Ot ratio of tiesan- 


der belt to width of stream. 
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Here is a good suggestion af a cot- 
stant valte in the colunm mw. But 
these tivers were selected, under con 
straint when I was trying to utilize the 
best meanlers that o¢etirted near points 
where: measurenreuts of volume had 
been nade. Weare now able to select 
the best flood plains, ond on these the 
best-developed meaniers on any Amer- 
can or European maps that are accessi- 
ble, ‘The list follows as Table A. No 
stream has been excluded bechtse its 
ratio was discordant. Many were re- 
jected becarse of too small a yalue of 


the quantity ire which gives the ratio 


of meastires at mennders ocross and 
along the general river course; 4 Tep- 
reents the distance from meander to 
meander slong the river axis. Starned 
rivers have cots-off near. 

The mean meaner ratio is 17.6. 
Study would doubtless remove some of 
the discordancies, The Rhine near 
Speyer and Worms, a8 the accompany- 
Ing map shows, is a corrected stream, 
flowing in an artificial channel. The 
wlth of the meander belt may be meas- 
ured from the old course, which still 
subsists, but the width of the river, 
measured on the urtificial channel, 
which i confined between walls, is 
probably less than that of the wnocor- 
rected stream that made the mesuders. 
‘This must tend to give an excemive 
value to the tieander ratio. | 

Tt 13 interesting to observe in the case 
of the Rhine that the food-plain. width 
is not far fram the width of the maxi- 
mut meander belt. 

The small ratio for the Mississippi at 
Haton Rouge is of interest with the 
upener character of the meanders tn the 
lower course, where cach arm of the 
river seems to point away from the next 
armupstream insteadofswinging around 
toward it. <A little farther ond the 
river stops swinging, to rush headlong 


HInAaLTS Fiaplivay papauop y¥—auliyy a], 
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tothe Gulf, The same openibg out of 
meanders is noticed at Teesmouth and 
at the mouth of Seine and Thester, 
The Panaro and Tagliamento come 
from their mountains overburdened with 
waste, and flow where it encombers 
them in braided courses. The meat- 
dering stretch examined for ench comes 
just below, 

The facts sscertaine! by an exami- 
nation of incesed rivers are of sufh- 
cient interest to be now summarized 
it Table BH, 

The ratios run high. The avernge 
is 30.6, OF all Single rivers studied, 





The Forth at Stirling 


the tiost interesting is the Dniester, 
with two pieasurements in cach table. 
On the flood plain its ratios are 14,3 
and 16.4, and 34 and 36 where incised 
in the mountains, This is the same 
story as the longer tables tell of menn- 
der helts that widen out as they are 
incised in the rocks, It is to be noted 
that the river widens in the mountains, 
but the meander belt widens even more, 

The exceptionally high ratios for 
Seine, Cise, and Marne go with the 
quite ns exceptional symmetrical form, 
The Seme and Marne at least are quite 
as regular in their curvature as the 
Mississippi and quite of the flood-plain 
type. Note the large ratio + Cine 


“=m, 
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might look for some local case for all 
three did not the Agout, in the south: 
weat of France, agree with them. Vet 
farther from Paris. Seine 24 and Seime 
a have values nearer normal, Is there 
interference with the streams by wall- 
ing or dredging sanuffictent to explain 
this abnormal ratia? “The great use of 
these streams for interior commerce 
tight easily lead to a deepeuing of the 
channels at important ports, and this 
would tend to marrow the stream and 
increase the meander ratio, The wiith 
tabiiated for Seine 25 is suspiciously 
: This would be comparable to 
what has happened to the Rhine 
at Mannheim in the process of 
“correcting” that stream. 
Scine 25 and 26 have their chan- 
fiels divided in two by-a contin- 
vows: line of islands, as in the 
Rhine in the Schiefergebirge, but 
more nutierois, Very likely the 
Agout has too great a width as- 
signed toits meander belt becanse 
of what [ may call wmpownding 
of meanders, which very often 
makes it hard to measure food- 
phiin streams, notably the Koros 
on the plain of Hungary. The 
accampanvitg sketch of the Porth 
at Stirling illustrates this cotm- 
potinding. Ca may be regarded 
a8 the immediate axis and 1 # os the 
original axis, Such forms are common 
in the small tributaries along the central 
valley of the Mississippi. 

[mn contrast to the curves of the Seine 
just noted are the stil zizzags of the 
Nolichucky and French Broad shown on 
figure 5, 2¢ characteristic of -tnherited 
incikerd! inenntlers. We titust think of 
them 2s once swinging freely on a low- 
lying plain, but their incision in the 
raing land hesset them rushing swiftly 
from tum to tum where once they 
swung invcurves. The deep-cut mesn- 
ders of the canyons-of the Colorado ay 
pear from the maps to have nothing of 
stiffmess or gigrag in their fort. 
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id MILES 





French Broad and Nolichucky 


It should be remembered! that there 
are no true maxima for incised meander 
belts, since the cut-offs that rebuke the 
flood-plain stream when it tmdertakes 
ventures beyond its strength cannot 
readily occur when the stream bed is 
sunk deep in the rocks: The average 
difference of the flood-plain meander 
ratios from their mean is 5.4, of the in- 
cise meander ratios 12.5. There is no 
necessary limit to meaner belts when 
incised, and soft rocks may facilitate 
high values. 


THE WIDTH OF STREAMS 


A brief examination either of astream 
or a good map shows width to be very 
yariable, nat merely from foot to foot, 
from mile to mile. The most striking 
case that I have come across is on the 
Prestonburg, Ky., topogriphic sheet, 
where Levisa Fork of the Big Sandy 
flows for 1o miles or som the southeast 
part of the map with a pretty constant 
width of over 500 feet in adeep, harrow 
valley. Then for 5 of 6 miles near 
Prestoubure itis barely 30m feet wide, 
though the valley is opener. Later it 
again widens out to the northward. If 
correctly mapped, it is clear that such 
variations wotld be importantim mean- 
der studies. 


If examination be continued through 
the seasons, the changes at one place 
become vers’ great, Phe fluctuations 
itt height of the water at a river gage 
are incessant, not. merely through the 
year and month, but even through the 
day. As the slopes that confine the 
stream waters to right and left ore gen- 
tle, the fluctuations in width are much 
greater than tlhe: changes on the gage, 
At high stages particularly an inch, rise 
on the page may tnerease the width of 
the river by many feet. In drought 
stices there i4 a narrow thread of water 
meaidering on its own law in the bot- 
tom of the stream bed; at flood time 
the whole plain is submerged, and if 
there is then o tendency to- meander, it 
is in long cutves wholly tnlike those 
the niver is familiar with, The meon- 
ders of the maps are, of course, those 
of ithe stream bel, This is confined 
by steeper slopes, birt still by slopes, 
cuUsing it tovary in width as the water 
falls or rites. Tt ttm this bred that the 
stream is when it carves tts meanders, 
ancl if it varies there In width, sa is the 
stream bed the scene of varying mean- 
der tendencies. Some of the irregn- 
lurities. in the resultant meanders are 
due to thiscunse For the Preliminary 
Map of the Lower Mlississipp. the stage 
wiopted for mapping is abomt one-third 
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of extreme oscillation above low water. 
For the United Stutes topayraphic maps 
such details protably do not come 
within the limits.of accuracy aimed at, 

It would be desirable to know for 
every stream the width at which the 
water stands longest, Im practice the 
nirasurenents taken from the taps are 
subject to errors so much greater than 
this uncertainty of stage that no great 
harm restlis from fteneglect. In feld- 
work mapping should have regard to 
this point. 


CONCLUSION 


There ore already depicted on good 
TAPS Way Tver courses to which the 
criteria stiggested may be applied, Ab- 
normal results should be traceable to 
local conditions. But the vastmajority 
of meandering rivers ore too amall to 
admit accaurate meastrement from such 


PEARY'S WORK IN 


FTER four years of brilliant ex- 
Horaetions it the farnorth, Peary 





and his last Aretic campaign is ended, 
A summary of his work during the first 
three yenrs of this lust expedition ap- 
peared in the October, 1599, and 
tober, 1go1, numbers of this Trane tic- 
His work during the past year is sam- 
murized it the following modest report 
to Mr H. L. Bridgman, secretary of the 
Peary Arctic Club; 
OFFICIAL REPORT HY ROHERT FE. 
FEARY 
falel Aviney, Seplembery, rao2 


Left at Enk Harbor, on the Filles- 
mere coast, August 29; the party reached 


Payer Harbor September rh; crossing 


Rose Bay partly by sledge and partly 


asteturnerd! tothe United States: 


Lhe 
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The 
ceeential iheasurements are theater made 
om the ground. 

It is now evident that the Matfield, 
the studv of which has led to this dis- 
enssion, hos-nota typical flood pla. 
A. 30 fiat river demons a sqn-foot me+ 
aader belt, This it hardly has between 
its bluffs, asa glance at the map will 
show. The river is still cutting at 
these blaffs to remove the restraint they 
fiw exercise on its meander system 
Though its plain may be called incis 
it is not duc to the incision of meanders 

inhented from a: previotts evele, but 
they are tather now first developing 
on a somewhat uneven surface of gla- 
cial deposits. The presence side hy 
side of oxbows and sloughs with the 
close-pressed course against the bluffs 
siiggests some distinctive epithet like 
hindered, embarrassed, or bliff-bontd. 
rather than simply undeveloped, 





LgQort-1goe2 


by boat, then walked across Bedford 
Pin Lslanel. 

About o week later my Eskimo be- 
fan to fall sick, not one escaping. Hy 
November 19, six adults an! ote child 
were dend: neoriy all the others wery 
weak, but aut of danger, Early in Jan: 
tary Eskimo came across from Anori- 
tok, bringing news of the ravages of o 
fatal epidemic through the tribe. W ord 
was sent back by these Scouts for as 
many of the survivors as could to come 
to me, and by the end of the mouth 
they began arriving, 

In Bebruary a large depot of dog- 
food was established near Cape Lotis 
Napoleon, some 60 miles: forth of 
Sabine. ' 

March 3 mty advance party of six 
sledges, in charge of Henson, left for 
Conger. 


Peary s Work IN 1901-1902 


March 61] started with the main party 
of 18 sledpes, leaving Perey in charge 
at Payer Harbor. 

Conger was reached in. t2 murches, 
aniving within an hour or two of the 
See party, 

oy se perty of Hskiito te- 
Bie om Conger brought down the 
instruments, chronometers, and Arctic 
library. 

Eight marches more took ws to Cape 
Hekia, The north ent! of Roheon Chan- 
nel wor all open woter to the Greenland 
coast, snd lukesof waterextemided north- 
witrd as far as could be seen from Black 
Cope onl Cape Rjawson. 

From Hekla another supporting party 
recur. 

April 1 Dstarted northward over the 
polar sea with Henson, four Eskimo, 
and six sedges, 

Old toes eaten deep with snow ond 
intersected with rubble ridges and lanes 
of voting ice Were encountered from the 
moment we left the ice foot. The same 
kind of traveling (except the lane of 
von ice) was found by the Euglish 
expedition of rap, 

After six. tmuarches open leads aril 
flocsin motion were encountered. Two 
fiatives were sent back, 

As we advanced the flocs became 
snialier, the pressure ridges on a grander 
sale, and the open lewis more freeyuent. 
BRachdoy's march was-verv- tortuous and 
our general course defi ected west by the 
character of the tee. 

Finally at84* 07 torth latitude, north- 
west of Hekla, the polar pack became 
impracticible and further efforts to ad- 
vance were piven ap, New leads and 
pressure tidges, with foggy weather, 
ttade our teturn in some respects more 
trying thon the advance. Hekla was 
regained April 29 and Conger May 5, 
Leaving Conger May 6, Cape Sabme on 
the mth, afew days intel T went north 
as far as Cape Louis Napoleon ty cot 
plete the survey of Dobbin Bay, return- 
mg the first of June. 


385 


proposed trip westward across 
siteserehean was prevented by oper 
water in Buchonan-Bay. The ice broke 
uF earlier than im mor, andl Payer 
Harber was blockaded olmost contin- 
sous 
The HWtnatnierd bored her wry throdeh 
the ieo and entered the harbor om the 
morning of August 5, and got out the 


game attemoon, with scarcely 15 min- 


ntes to spare before the harbor was 
closed by the: ice. Forcing our way 
across Sinith Sound, my Eskimo with 
their belongings were landed in ‘Ingle 
field Gulf, and several dave devoted to 
hunting walrus for their winter aub- 
sistence; then the Hifvdsand started 
south, reaching and leaving Cape York 
the afternoon of Anpust 25. | 
Paes at Godhaven, Greenland, und 
Haven, Baffinland, the [Midtenrd 
ont ved at Choteat: Hay, ‘Labrador, Sep- 
tember 14 and serit dispatches, -f 
The Shimer vovruge has been with- 
out mishap, and the IVindward, with 
her new engines, has made as good time 


asthe larger and more powerful ships 


that have been going north the past ten 


VOATS, 


The year at Payer Harbor was passed 
comfortably, thongh the anxious strain 
caused hy the rivages of disease among 
my faithful people was-not light. Food 
was abundant, and our supply of musk 
ox ond deer meat continuous through- 
out the year. 

The northern sledge trip in the spring 
was arduous, but aot marked by special 
exposure, sifferiig, or danger more 
thon is necessarily incident to serious 
Arctic work. 

The equipment and personnel was 
satisfactory, and further sdvance was 
vetoed by insuperable natural ecm: 
tions. 

The Miadiward has on board the t- 
struments, chronometers, and Arctic h- 
brary abandoned?’ by the Greely _expedi- 
tion al Conger, numerous spr imens in 
natural ‘history, bear, musk ox, rein- 
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deer, ond walrus skins, skeleton of a 
two-horned narwhal, « rare Arctic spec- 
imen; tse living specimens of misk ox, 
walrus, Arctic hate, and Eskimo dogs. 

Anchor and chain Inst by Arab inst 
summer are on hoard. 

The Fram left Godhaven about Au: 
gust 20, bonml home. She hos been in 
Jones Sound, from whence it is under- 
stood explorations were made to the 
northwest, One death, a firetman, is 
reported since i899. Others on board 
said to be well, 

The litthe schooner Forgefatenat, 
caught in the tee at Cape Haver last 
year, 1s now on her way to St Johns, 

(Signed | PHARY, 


SUMMARY OF PEARY S WORK 


Mr Peary hes devoted practically the 
whole of the last twelve vears tu Arctic 
work. He annonces that he hos now 
retired from Arctic expleration-and will 
hereafter devote his energies to his pro- 
fession, civil engineering, ‘The restilts 
of his long labors in the far north are 
mostimportant. He has proved Green- 
land an istand ond-mapped its tiorthern 
coast line; he has defined and mapped 
the islands te the north of Greenland, 
known as the Greenland Archipelago: 
he has shown that an ice-covered Arctic 
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RECLAMATION SERVICE 


“NN June 17. 1902, what is known 
as the "' Reclamation Law ‘' was 
signed by the President. This appre- 
printes the receipts fram the sale and 
eepres af public lands in certain states 
nnd territories: to the construction af 


itigation works for the reclamation of 


arid Innds. Thirteen state: and. three 
territories are named in the bill, vis, 
thestates of California, Colorado, lake, 
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ocean probably extends from the Green- 
land Archipelago to the North Pole; he 
has accurately defined the lands appt- 
site the northwestern coast of (reen- 
land, Grant Land, Grinnell Land, and 
Ellesmereland; he has reached the mcst 
northerly known land in. the watld; he 
has gained the mast northerly int vet 
reached onthe Western Hemisphere, 84° 
15: he has-studied the Eskimo as only 
one can whe bas lived with them for 
vears; he has added much to. our know!- 
cle af Arctic frum and fora; of the 
tusk ox, the Arctic hare, and the deer: 
the notes he has made during the past 
years will benefit meteorology and geal- 
ogy—all these are sone of Liewutenant 
Peary’ s achievements during the twelve 
years he has so valiantly bated m the 
lar north, But, above all, Mr Peary 
has given the world a notable example 
of a brave and modest man who, inspite 
of broken limbs and mest termible pliys- 
ical suffermg and financial discournge- 
ments, has unflinchingly foreed to a 
suecesslill aud that which he had de- 
cided to accomplish. 

To Mrs Peary, the able seconder of 
her husband's plans, and te Mr H. L. 
Bridgman, the efficient secretary of the 
Peary Arctic Club, and the loyal mem- 
hers of that club, much eredit es due. 

CG. H, G. 


GRAPHIC NOTES 


Kansas, Montana, Nebraska, Nevada, 
North Dakota, Oregon, South Dakota, 
Viah, Washington, and Wyoming, ancl 
the territories of Arizona, New Alexico, 
aid (Oklahoma, The fonds made avuil- 
thie are these received during the fiscal 
yeats ending June 3a, root antl ros, 
ind subsequent years. ‘The amonnt has 
not been specifically Riven by the Trens- 
uty Department, but &  wnothcially 
Stated to be three millions for 1go1 
and four and a half millions for tgo2. 
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The work authorized by the law is 
that of surveying and examining oppor- 
tunities for water storage and diversion 
of large rivers, and aiso the location 
and comstriction of the works when 
found! to be fensthle, The cost of these 
isto be retired to the reclamation fund 
and) Gsed again in comiruction. 

Tn t888 the Director of the United 
Suites Geological Survey was buthor- 
ized to make examinations of this char- 
acter, and extensive surveys were begin 
atthetime. The appropriation for these 
was cut olf ata later date, excepting as 
regard the topographic surveys of. the 
catchment basins. In 1894, however, 
appropriations were made for mensur- 
ing the streams and determining the 
water supply, and the fonds for this 
purpose have been increased tntil mow, 
the year ending June 30, 1903, there 
is available the sum of Sac,000. 

The information obtained tmder the 
authority of the law of 1888 and of 
stibsequent acts has been published) in 
the reports of the Geological Survey. 
In obtaining the dota a considerable 
number of skilled engineers have been 
emploved and a separate division formic, 
known as the Hydrographic Branch of 
the Geoloical Survey. 

Upon the passage. af the Reclamation 
Law, the Secretary of the Interior, to 
whom is entrusted the administration 
of the reclamation fund, received from 
the Director of the Geological Survey 
a plan for putting the law into imme- 
diate effect, amd on July &, these sug- 
gestions being approved, active work 
was begun. This is in effect a contitnu- 
ation and enlargement of the work of 
the Hydrographic Branch, Instead of 
organiing a new bureau, the Secretary 
authervzed the gradual creation within 
the Hydrographic Branch of a corps of 
engineers to be known us the *' Recla- 
mation Service,” these met retaining 
thei connection with the Geological 
Survey, but recciving additional assist- 
ants ant being assigned toa larger field 
of work. 


337 


The great advantage derived from 
the creation of the Keclamation Service 
within a well-established burean is that 
it is able to obtain the services of skilled 
nnd experienced men, and does not pass 
through the vicissitudes incident to the 
formation of new rules and rerulations 
and the originating of precedents for 
all ‘of ite operations, The Reclamation 
Service as thus established ts abie to 
proceed at once with the work contem- 
pluted by the law with the lemst amount 


cof time consumed j in preparation, and 


it i¢ safe to say that at least a year has 
heen saved in this way. The sew men 
aided are young engineers, graduates 
ot professional whools, selected after 
chmpetitive examination from the elt- 
gible lists of the Civil Service Commis- 
S10, 

The official in charge of the work 2 
designated by law is the Secretary of 
the Interior, Hon. Rthen A. Hitchcock. 
He has referred the surveysand exami- 
nations and making of recommendations 
for construction to the Director of the 
Geological Survey, Hon, Charles. 1D. 
Walcott, The charge of the work is by 
him entrusted to the Chief Engineer, 
Mr F. H. Newell. ‘The latter 15 also 
Chief Hydrographer of the Geological 
Survey, and is conducting stream meas- 
urements in variows parts of the United 
States ‘The principal engineer next im 
rank is Mr Arthur P. Davis, well known 
for his work on the hydrograophy of 
Nicaragua, and Panama. 

Before the passage of the Reclamation 
Law detailed surveys had been begun in 
Montana on St. Mary's Lakes and out- 
let, in Nevada on the Truckee and Car- 
son Rivers, in Coloradea on the diversion 
of Gittnison River, and in Anzonm.on 
the San Carlos and Salt River reservoirs. 
After the passage of the law this work 
was pushed forward more vigorously, 
the field parties being inereased. Ex- 
aminations have been begun on Yellow- 
stone River im Mottana, on the Spoke 
River iti Idaho, on the Bear River in 
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Utah, on the Sotth Platte River neur 
sterling, Calo., an Grand River nenr 
Grand Junction, Colo,, to take water 
into Utah, and on Colorado River in 
southern California and western Ari- 
yon, A number of other important 
piseets are awaiting consideration and 
will be taken up as copidly as experi- 
enol men can be obtained through the 
Civil Service Commission. 

This law ts regarded as one of the 
most unportant in the development of 
the public lands of the West. It is af 
concen) not merely to the western peo- 
ple, but even more so to those of the 
entire country who are secking homes 
or eniplovment or who have goods to be 
sold or transported to the mew comet- 
nittes which will be fanned. The suc- 
cessful administration of the law means 
a great change in the western half of the 
United States through the upbuilding of 
homes in regions which are now desert 
but where there art great possibilities 
latent. The men having the work in 
charge are keenly alive to the tesponsi- 
bilities resting upon them and are en- 
deavoring to guard the work from de- 
structive influence and keep it on a 
sound, business-like basis. For this 
reason, great emphasis hag been placed 
upon the necessity of keeping the per- 
somiel strictly on civil-service lines, em- 
loyment and promotion betie depeni- 
ent npanefficiency and experience. Tn 
the same way the selection of projects 
for consideration and report is being 
mude wpor the basis only of public im- 
portanoe and feasibility, the refunding 
af the cost and the settlement of the 
fTeatest mamber of people wpon the re- 
claimed) Lands. 


COAL IN ALASKA 


RC. WILLARD HAYES, Geolo- 
i gist in Charge, U.S, Geological 
Survey, is in receipt of a telegraphic re- 
port from the Collier expedition an- 
nowncing that they bad reached Seattle 
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en route to Washington, and giving the 
leading results of the stason's work. 
The party of three, with Mr Arthur J. 
Collier in charge, left Washington early 
in May, to explore portions of Yukon 
Valley, in which the existence of coal 
was Tumor, The telegraphic report 
pidicates that they lave dissovered large 
bodies of good coal atljacent tothe river 
and withitt reach of transportation fa- 
cilities, 





PRESS dispatches from Christiania 
and Stivanger, Nornvay, convey 


-gratifying-announcements of the stccess 


of the Aretic expedition of the ray, 
led by Captain Otto Sverdrup. 

The Fran sailediroim Cliistiania Juve 
24, 1808, with a crew comprisiueg Cap 
tain «Sverdrup, commenter; Naval 
Lieutenant Victor Batunany, astrono- 
nier: Licutenant Guy Vsachsen, car- 
tographer; Dr HL Svendsen, meteor- 
ologiat; Dr Ed. Bay, eoGlopist; Or Her- 
nian (2 Simons, botanist: Dr P Schell, 
geologist; Dr Draskrug, stirgeon, to- 
gether with mine seamen, The Aro ts 
owned by the Norwegian Government, 
which not only granted Capinin Sver- 
drup permission to tise the vessel, but 


supplied him with the funds: requisite 


for outfitting the expedition, 


The primary purpose of the expedi- 
tion was to explore and map the north- 


eastern and uorthern consts of Crreet- 


lind, aud botrace the comumection between 
Cape Washington and Independence 
Bar; but on learning that 2 considerable 
part of this task had been already ac- 
complished by Peary, Sverdrup changed 
his design, and nudertook to survey the 
unknown coasts of Eiiesmercland, with 
adjacent partions of the Arctic Archipel- 


ago. Great dtfheilties were eneorn- 


tered. For neatly three years the (ram 
lay almost motionless in the ice of Toues 
Sound, despite repeated attempts to free 
the craft by both sawing aud blasting. 
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Game was found in abundance: a hun- 
dred musk oxen were killed for food, 
The most sertors loss soffered by the 
party was that-of the death of Surgeon 
Trraskrug, whose body was buried in the 
ice. Several cases of illness were suc- 
cessfully treated by Captain Sverdrup 
after the death of the surgeon, 


According tothe meager reports issued. 


through the press dispatches, ** the dis- 
tiets explored were the southern and 


western coasts of Fllesmereland and the 


hitherte nnknown districts west of that 
region, The boiler of the #yamr shows 
signa of usage, bul everything i# in 
good order,’ 
‘The vessel left Gothaoh, Greenland, 
Angust 16, but an-accident to the ma- 
chivery campelled her to ormake the 
homeward passage entirely under sail. 
Om September 28 the Aran entered 
Christiania lurbor under the escort af 
warships and pleasure steamers, and 
was salited by the fort and welcomed 
by thousands of spectators. ‘The Litest 
ailvices Announce a Teception to Sver- 
dtup and his companions given by the 
Geographical Sactety on September go, 
at which the Captain was decorated 
with the Order of the Granil Cross of 
St Olaf, while Seaman Peter Hennik- 
sen (who had participated also in the 
Nansen Arctic expedition ) receivede a 
gold medal, and other members of the 
expetilion received silver medals, The 
dispatches quote Sit Clements KR, Mark- 
ham, president of the Royal Geograph- 
teal Society of Great Hritain, as regard: 
ing Captain Sverdrup's expedition as 
the most important since that of Sir 
Jolin Fratk lian. | 

The geographic results of the Swer- 
drup expedition remain to be described. 
According to Sir Clements Markham, 
as reported in the dispatches, the expe- 
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dition skirted. three thousand mules of 
coast, of which half was newly discov- 
ered land. Unquestionably the surveys 
will supplenrent those of Peary and 
others, and with them briig into the 
domain of actral kuqwledge a large part 
of Arctic America. 


THE BROOKS ALASKAN EXPEDITION 


¥R A. H. BROOKS, of the U. 5. 
| Geological Survey, has just re- 
ported by wire the successful terminn- 


tion of a notable season's work in Aljs- 


kan explorition. Entering by way of 
Cok Inlet, be so laid lis-course -as. to 
divide the largest unexplored area in 
Alaska, ‘This he traversed, skirting 
the base-of Mount McKinley and mak- 
ing fresh observitions on this enlmimat- 
ing point of the North American cout? 
nent, coming ont ou the Tananak. The 
brief telegraphic report indicates that 
the plans for the workowere successinlly 
carned out, without serious casinlties, 


REPORTED ENTRANCE OF LHASSA 


eT ts currently reported in Hamburg 
that one of the seven Jopanese 
Huddhist priests who have been endeay- 
ering to enter Tibet has suceceded, and 
that he is nowitt Lhassa. It ssaid that 
this priest went in from Darjiling, and 
that two others are approaching the sa- 
credcityfrom Mongolia, The thind party 
pissed up the Yangtse Valley townrl 
the frogtier about a year ago, but their 
present whereabouts are unknown, 


Miss Elisa RK. Scidmore, Foreign Secte- 
tary of the National Geographic Society, 
is in Hainburg asa delegate from the 
Society to the Thirteenth International 
Oriental Canpress. 


Office Hours: 4.30 A. M. to 5 Pp. ™]. Telaphoanc, Main 47! 
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what SHERLOCK HOLMES 


Aimself say 4 of the Mystery tn 
The Hound of 
the Baskervilles 


“1 told you i Londen, Watson, and I| tell you aan 





now, that we have never had a foeman more warthy of 


our steel. 
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The Hole in the Wall 


By Arthur Morrison 


Author of “Tales of Mean Streetz,” 
“A Child of the Jago,” ete. 


Agaimat the grim background of crite and 
misery) in che London slums, the two chief 
characters of the novel stand out iti brivht 
relief. “These are Captain Nat, publican and 
reeenver of stolen goods, and his littl prand- 
can Stephen, whe is hos partner in the own- 
eship of “lhe Hole in the Wall,” a riverside 
public house around which the stary revolves. 
Through the unconscious influence of the 
yumor partner, the senior is saved from a plot 
thar threatens to dray them bith down, Added 
ta those qualities of powerful realam which 
chatacterizes Mr. Morrison's previous work, 
there is here a subtle sense of the Anes quali 
tics of chanicter that mukes this novel cash 
hte mabterppece. 

Gioth, ron, fr50 


The Ragged Edge 
A Novel of Ward Politic: 


bringing hefore the reading public anew author 
= oe F 
joha TT. Melntvre 


The author is thoroughly at home in his 
district. ‘Ihe crafty old politician, the ambi- 
tous leader of phe pew Lieaiict the keen, 
Cations, noarant ald otters, the mcTy- 
hearted, self-respecting Irish gitts of the reginn, 
the toweh beelers, the trimmers, Hoaters, arid 
harvers-on ane all treneharitlhy drawn, whi le the 
scenes of the district ball, the caucus, the pr 
inary, aid the election are as frealashife. Ale. 
Velntyre’s povel has those qualities which 
should initiate the Finet NuveL, Sean with 
an cmphiutic saccess. 

Gioth, Fou, A ia ie 


McClure, eeittips & Co. 








THE 
FIRST 
Oy 
THE 
FIRST 


NOVEL 


SERIES 





A Strong Tale in 
a Unique Setting 


The Hole 
in the Wall 


By Arthur Morrison 
Author of “Tales of Mean Streets“ 
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By Lady Duff Gorden 


Mth: 2x tnfrddustion by George 
Merediti. and frontispiece porfrai 
after portradt by Gr. Watts, 


| The reprint of a famous series of 
j lvtters by ane ot the most brilliant 
| Engiisihwomen of: her. time, 
are of petmanent pao and his- 
| torical value, ond the fascinating 
personality of the woman, whee 
| greatness of heart-and of inind will 


lmake them lives is drawn by Mr. 
| Meredith in asympathetic manner. | 


Like Diana and Aminia, though in 
a different sense, slic) isone dl lik 
heroines: 
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from the United ‘States, and if desired also from the European pepers. 
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